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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To increase the quantity of light from a 
fluorescent tube which is made incident on a light 
transmission plate so as to improve the efficiency of the 
utilization of the light by providing a light condensing part 
constituted of a solid medium around the fluorescent 
tube and providing the light transmission plate 
succeeding the light condensing part. 

CONSTITUTION: The light condensing part 1 constituted ^ 
of a light transmission body made of, for example, acrylic 
resin, etc., is closely provided around the fluorescent 
tube 36, and the light condensing part 1 is integrally 
formed with the light transmission plate 37. The light 
outgoing from the tube 36 is made incident on the plate 
37 directly or after being reflected by a lamp reflecting 

cover 67. The light which is not totally reflected out of the made incident on the plate 37 and 
reaching an upper surface is emitted from the upper surface through a diffusion sheet 65 so 
as to supply the light to a liquid crystal display element arranged above the plate 37. The 
direction of the light is controlled to be directed to the plate 37 by gradually changing the 
refractive index of the light condensing part 1, so that the light is reduced which is emitted 
from the tube 36 and then returned to the tube 36 again by being reflected by the cover 67. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is arranged under a liquid crystal display component, carries out 
the light guide of the light of fluorescence tubing which is the light source, and relates to the liquid 
crystal display which has the back light which grows into a liquid crystal display component including 
the light guide plate which supplies light. 
[0002] 

[Description of the Prior Art] A liquid crystal display by for example, the sealing compound which 
separated predetermined spacing and prepared two transparence glass substrates in the perimeter of an 
edge between superposition and both substrates so that the field which carried out the laminating of the 
pixel electrode which consists of the transparence electric conduction film, the orientation film, etc. 
might counter, respectively The liquid crystal display component which closes liquid crystal among both 
substrates while sticking both substrates, prepares a polarizing plate in the outside of both substrates, 
and grows into it further (liquid crystal display panel), It is arranged under a liquid crystal display 
component, and is constituted including the back light which supplies light to a liquid crystal display 
component, the circuit board which drives a liquid crystal display component. 

[0003] a back light leads the light emitted from the light source to the one distant from the light source, 
and changes from synthetic-resin plates, such as an acrylic of the transparence for irradiating light at 
homogeneity, to the whole liquid crystal display component — with a rectangular parallelepiped-like 
light guide plate mostly It covers covering an overall length mostly, fluorescence tubing which is the 
light source arranged to this side face and parallel along this side face near the side face of a light guide 
plate, and fluorescence tubing — the — a cross-section configuration by the shape of about U characters 
It consists of lamp reflective covering returned to a light guide plate so that light of fluorescence tubing 
may not be leaked outside, a diffusion sheet which is arranged on a light guide plate and diffuses the 
light from a light guide plate, and a reflective sheet which is arranged under a light guide plate and made 
to reflect the light from a light guide plate in the direction of a liquid crystal display component. 
Moreover, although the light guide of the light which carried out incidence into the light guide plate 
from fluorescence tubing is carried out, carrying out total reflection of the inside of a light guide plate, in 
order to carry out outgoing radiation of it from the top face of a light guide plate by diffuse reflection, 
the white ink dot pattern by printing for two or more optical diffusion or this base, the hole of one, a 
slot, and heights are formed in the base of a light guide plate so that light can irradiate homogeneity. For 
example, in the case of the ink dot, it has printed so that the area of an ink dot may become large, as it 
separates from the light source. Thereby, a uniform light is irradiated also in a location distant from the 
light source also in a near location. Moreover, there is also a back light of the so-called direct female 
mold which is arranged under two or more fluorescence tubing arranged by parallel through the 
diffusion plate, respectively under the liquid crystal display component and fluorescence tubing, and 
consists of reflecting plates made to reflect the light from fluorescence tubing in the direction of a liquid 
crystal display component. 
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[0004] Such a conventional liquid crystal display is indicated by JP,60-19474,B and JP,4-22780,U. 
[0005] 

[Problem(s) to be Solved by the Invention] In the conventional back light, space exists between 
fluorescence tubing, and a light guide plate and lamp reflective covering. When progressing between the 
media by which light differs, reflection of light and refraction take place there. The light which carried 
out outgoing radiation from fluorescence tubing which is the light source reflects with lamp reflective 
covering, and when going into a light guide plate from the air space which exists between fluorescence 
tubing and a light guide plate, light is refracted, and light reflects it by the end face (light entering 
surface) of the light guide plate while it carries out ON light. The reflected light will return to the 
direction of fluorescence tubing again, and will be absorbed. Therefore, efficiency for light utilization 
decreases. 

[0006] Moreover, outgoing radiation is carried out from fluorescence tubing, and since the direction to 
which the beam of light reflected with lamp reflective covering goes is well uncontrollable, the light 
reflected with lamp reflective covering will return to the direction of fluorescence tubing again, and will 
be absorbed. Therefore, efficiency for light utilization decreases. 

[0007] Moreover, when the light which carried out outgoing radiation from fluorescence tubing goes 
into the end surface for entering light of a light guide plate from the air space between fluorescence 
tubing and a light guide plate, in order that light may progress to "being dense" from a "non-dense" 
optically, a refraction optical refraction angle becomes small. Consequently, it increases, the inferior 
surface of tongue where the ink dot pattern was printed, and parallel, i.e., light which progresses 
horizontally, of light which carried out incidence to the light guide plate. Therefore, the light which 
reaches the end surface for entering light of a light guide plate and the end face which counters 
increases. Since the reflective sheet is prepared in the outside of this end face, it reflects by this end face, 
and the light which reached this end face arrives at an end surface for entering light again, comes out of 
a light guide plate, and is absorbed by fluorescence tubing. Therefore, efficiency for light utilization 
decreases. 

[0008] Moreover, a capacitor is constituted by lamp reflective covering, fluorescence tubing, and the air 
space between both, and the current which flows fluorescence tubing tends to leak, therefore power 
consumption becomes large. 

[0009] Moreover, the conventional lamp reflective covering which returns the light of fluorescence 
tubing to the direction of a light guide plate is constituted by the reflective sheet which established the 
reflector in the inside. That is, before attaching, it is a rectangle-like sheet, and the both ends are fixed to 
the edge of the top face of a light guide plate, and an inferior surface of tongue. Therefore, since it was 
space between fluorescence tubing and a reflective sheet, it was difficult to control and hold the 
configuration of the reflective sheet twisted around the perimeter of fluorescence tubing. 
[0010] Furthermore, the both ends are inserted in the hole of a rubber bush, and fluorescence tubing is 
held. Therefore, the light by which outgoing radiation is carried out from fluorescence tubing to the 
direction of a rubber bush is absorbed by GOMUSSHU. Moreover, since a crevice is between lamp 
reflective covering and a rubber bush, light leaks from there. Therefore, efficiency for light utilization 
decreases. 

[001 1] The light of fluorescence tubing increases the amount of the light which carries out incidence to a 
light guide plate, and the amount of the light which carries out outgoing radiation from the top face of a 
light guide plate, and the 1st purpose of this invention has it in offering the liquid crystal display which 
can improve the use effectiveness of light. 

[0012] The 2nd purpose of this invention decreases the amount from which the current which flows in 
fluorescence tubing leaks outside, and is to offer the liquid crystal display which can reduce power 
consumption. 

[0013] The 3rd purpose of this invention is to offer the liquid crystal display which can improve the 
controllability of the travelling direction of light reflected with the light and lamp reflective covering 
which could form the configuration of lamp reflective covering correctly, and could hold it, and carried 
out outgoing radiation from fluorescence tubing. 



http : //www4 . ipdl . inpit . go .j p/cgi -bin/tran_web_c gi_ej j e 



JP,07-318934,A [DETAILED DESCRIPTION] 



Page 3 of 12 



[0014] The 4th purpose of this invention is to prevent that prevent that light is absorbed in respect of the 
fluorescence tubeside of holders, such as a rubber bush holding fluorescence tubing, and light leaks from 
the crevice between lamp reflective covering and a holder, and offer the liquid crystal display which can 
improve efficiency for light utilization. 
[0015] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention offers the structure where the perimeter of fluorescence tubing which is the light source was 
covered by the solid medium, i.e., a transparent material. Moreover, the structure where the refractive 
index of the medium of the condensing section which consists fluorescence tubing of a wrap transparent 
material has a location dependency is offered. Moreover, the cavity of a predetermined configuration is 
prepared between the condensing sections and fluorescence tubing which consist of a transparent 
material, and the structure which controls the direction to which the light in which outgoing radiation is 
carried out by the configuration of this cavity from fluorescence tubing goes is offered. Moreover, the 
structure which prepared lamp reflective covering with which the configuration was formed correctly in 
the perimeter of fluorescence tubing is offered by covering the perimeter of fluorescence tubing by the 
solid medium. Furthermore, the structure which established the reflector in the field of the fluorescence 
tubeside holding fluorescence tubing of a holder, or prepared the reflector between a holder and lamp 
reflective covering is offered. 

[0016] That is, this invention is characterized by having been arranged under a liquid crystal display 
component, having carried out the light guide of the light of fluorescence tubing, and having prepared 
the condensing section which changes from a solid medium to the perimeter of said fluorescence tubing 
in the liquid crystal display which has the back light which grows into said liquid crystal display 
component including the light guide plate which supplies light, and preparing said light guide plate 
succeeding said condensing section. 

[0017] Moreover, it is characterized by the end surface for entering light of said light guide plate and the 
major axis of said fluorescent lamp being almost parallel. 

[0018] Moreover, it is characterized by preparing the condensing section which consists of a transparent 
material in the perimeter except the both ends of said fluorescence tubing. 

[0019] Moreover, it is characterized by fitting in and forming said fluorescence tubing in the long and 
slender through hole prepared in said condensing section. 

[0020] Moreover, it is characterized by forming the cavity of the configuration formed so that the 
direction where the light of said fluorescence tubing progresses between said condensing sections and 
said fluorescence tubing might be controlled. 

[0021] Moreover, it is characterized by adjusting the refractive index of each part of said condensing 
section so that the light guide of the light of said fluorescence tubing may be carried out to the direction 
of said transparent material. 

[0022] Moreover, it is characterized by adjusting greatly gradually as said light guide plate is 

approached [ refractive index / of each part of said condensing section ] in the light of said fluorescence 

tubing so that a light guide may be carried out to the direction of said transparent material. 

[0023] Moreover, it is characterized by having covered without the crevice lamp reflective covering 

which established the reflector in the inside on the outside of said condensing section, and preparing it in 

it. 

[0024] Moreover, it has the holder which has the crevice which fits into said both ends of said 
fluorescence tubing, and is characterized by establishing a reflector in the field of said fluorescence 
tubeside of said holder. 

[0025] Furthermore, it has the holder which has the crevice which fits into said both ends of said 
fluorescence tubing, and is characterized by preparing a reflector for the field of said fluorescence 
tubeside of said holder, and the outside of said condensing section between wrap lamp reflective 
coverings. 
[0026] 

[Function] In this invention, if the light which carried out outgoing radiation from fluorescence tubing 
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which is the light source returns to fluorescence tubing again, some will be absorbed with fluorescence 
tubing. I want to reduce a lost part of a there if possible. Returning to fluorescence tubing has what 
reflects and returns with lamp reflective covering, and the thing which reflects and returns by the 
incidence end face of a light guide plate. The reflection by the incidence end face of a light guide plate 
originates in the difference in the refractive index of an air space and a light guide plate. So, by this 
invention, fluorescence tubing is covered by the solid medium, i.e., a transparent material, (this part is 
called the condensing section). That is, in the former, although there was a reflective component, since 
the air space between the condensing section around fluorescence tubing and a light guide plate can be 
lost according to the difference of the refractive index of an air space and a light guide plate by covering 
fluorescence tubing by the transparent material, and unifying this condensing section and light guide 
plate, the difference of a refractive index does not arise, but light returns to fluorescence tubing, and the 
amount absorbed by fluorescence tubing decreases. 

[0027] Moreover, since light goes to the one where a refractive index is larger, it can give a location 
dependency to the refractive index of the medium of the wrap condensing section for fluorescence 
tubing, it can enlarge it gradually as it changes a refractive index and faces to a light guide plate by the 
location, and can lead light to a light guide plate efficiently towards a direction to lead light. In order to 
give a location dependency to a refractive index, the refractive index of the condensing section may be 
changed gradually and several layers may be changed stair-like. 

[0028] Moreover, the cavity where air exists fluorescence tubing and it between wrap media can be 
prepared, and the direction of a beam of light can be controlled by the configuration of the cavity. This 
is the same as the direction of a solid medium using that light goes to the one where a refractive index is 
larger since the refractive index is large, and giving a location dependency to the refractive index of the 
transparent material around fluorescence tubing rather than air. 

[0029] Optically light as mentioned above in order to progress to "being dense" from a "non-dense" 
moreover, in the former Since a refraction optical refraction angle becomes small, the light which 
carried out incidence to the end face of a light guide plate from the air space Then, there were many 
amounts which it becomes light with a certain limited angle of refraction, becomes easy to turn to light 
horizontally, reflect refraction incident light by the end face opposite to this incidence end face by it, and 
are returned and absorbed by fluorescence tubing. However, in this invention, since there is no boundary 
of an air space and the incidence end face of a light guide plate, this amount absorbed can be decreased. 
[0030] Moreover, since insulation is higher than the air space between the conventional fluorescence 
tubing and lamp reflective covering in fluorescence tubing by this invention, by a capacitor consisting of 
fluorescence tubing, lamp reflective covering, and an air space, the medium of a wrap solid-state can 
lessen the amount from which the current which flows fluorescence tubing leaks, and can reduce power 
consumption. 

[003 1] Moreover, by forming the appearance of the condensing section which consists fluorescence 
tubing of this solid-state medium by the solid medium for a wrap reason in a predetermined 
configuration, the configuration of lamp reflective covering surrounding the perimeter of fluorescence 
tubing can be decided easily, and it can fix. Therefore, it is also easy to form lamp reflective covering in 
a complicated configuration. 

[0032] Furthermore, by establishing a reflector in the field of the fluorescence tubeside holding 
fluorescence tubing of a rubber bush, or preparing a reflector between a rubber bush and lamp reflective 
covering, it can prevent that light is absorbed by the rubber bush, and can control that light leaks from 
the crevice between lamp reflective covering and a rubber bush, and efficiency for light utilization can 
be improved. 
[0033] 

[Example] Drawing 1 is the sectional view showing the back light of the liquid crystal display of one 
example of this invention. The diffusion sheet with which a light guide plate and 36 had been arranged 
at fluorescence tubing, and 65 has been arranged for 37 on the top face of a light guide plate 37, the 
reflective sheet with which 66 has been arranged on the inferior surface of tongue of a light guide plate 
37, and 67 are lamp reflective coverings. It consists of sheets of one sheet with common lamp reflective 
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covering 67 and reflective sheet 66. Moreover, the reflective sheet is prepared also in two side faces of 
the light guide plate 37 which is not illustrated here. 1 is the condensing section formed in the perimeter 
of the fluorescence tubing 36 at a light guide plate 37 and one. In addition, the ink dot pattern prepared 
in the inferior surface of tongue of a light guide plate 37 by printing here (it does not restrict to this.) 
Also in an inferior surface of tongue, the hole formed in one, a slot, heights, etc., it contains, the 
following — being the same — the illustration abbreviation has been carried out. That is, the condensing 
section 1 which consists of transparent materials, such as an acrylic, is formed in the perimeter of the 
fluorescence tubing 36 without a crevice, and the condensing section 1 and a light guide plate 37 are 
formed in one. A through hole long and slender to the end surface for entering light of a light guide plate 
37 and parallel is prepared in the condensing section 1, and the fluorescence tubing 36 is inserted and 
held in this. Moreover, the lamp reflective covering 67 is covered that there is no crevice in the outside 
of the condensing section 1 formed in the predetermined appearance which consists of the transparent 
material around the fluorescence tubing 36, for example, is being fixed by the binder. Moreover, the 
heights and the crevice corresponding to the condensing section 1 or a light guide plate 37, and the lamp 
reflective covering 67 may be formed, doubled and inserted in, respectively, and you may fix. 
Furthermore, on the front face of the condensing section 1 or a light guide plate 37, by carrying out 
vacuum deposition of silver, the aluminum, etc., a reflector may be formed and lamp reflective covering 
67 the very thing may be constituted. 

[0034] After reflecting with the direct or lamp reflective covering 67, incidence of the light which 
carried out outgoing radiation from the fluorescence tubing 36 which is the light source is carried out to 
a light guide plate 37. Outgoing radiation of what carries out incidence to a light guide plate 37, and 
does not carry out total reflection among the light which arrived at the top face is carried out through the 
diffusion sheet 65 from there, and it supplies light to the liquid crystal display component (the liquid 
crystal display part of the liquid crystal display component 62 of drawing 12 which is actually visible 
from outside, i.e., a visible region) which is arranged on a light guide plate 37 and which is not 
illustrated. Moreover, diffuse reflection of the light which shone upon the ink dot pattern printed by the 
inferior surface of tongue of a light guide plate 37 is carried out there, and it arrives at a top face and 
carries out outgoing radiation through the diffusion sheet 65. Although the light which carried out 
incidence from the incidence end face of a light guide plate carried out total reflection according to the 
difference of the refractive index by the difference in the medium of an air space and a light guide plate 
and did not carry out outgoing radiation from the top face of a light guide plate 37 conventionally unless 
the ink dot pattern was hit In this example, the consistency of the ink dot pattern for a certain reason 
whose light which does not carry out total reflection also opens even to the visible region of a display, 
the reflector 67, i.e., lamp reflective covering, of a light guide plate 37 on top, and prints it on the 
inferior surface of tongue of the light guide plate 37 near the fluorescence tubing 36 is made small. 
[0035] However, even in this case, outgoing radiation is carried out from the fluorescence tubing 36, it 
reflects with the lamp reflective covering 67, and there is light again returned and absorbed by the 
fluorescence tubing 36. Then, to be shown in drawing 2 (for an arrow head to show the light which 
carries out outgoing radiation from the fluorescence tubing 36), the refractive index of the condensing 
section 1 which consists of the transparent material around the fluorescence tubing 36 is adjusted, and 
the direction of light is controlled. That is, since light goes to the one where a refractive index is larger, 
it is made to decrease the light (explains a concrete configuration later using drawing 5 , and 6 and 7) by 
changing the refractive index of the condensing section 1 gradually and from which the direction of a 
beam of light is controlled to go to the direction of a light guide plate 37, the light of the fluorescence 
tubing 36 reflects with the lamp reflective covering 67, and it returns to the fluorescence tubing 36 
again. 

[0036] It is made to be the following in order to change the refractive index of the medium of the solid- 
state around the fluorescence tubing 36. Drawin g 3 (a) and (b) are drawings showing the relation 
between a distance radial [ from the core 68 of the fluorescence tubing 36 / r ], and the refractive index 
of the medium around the fluorescence tubing 36 (condensing section 1 of drawing 1 ). That is, a 
coordinate 69 is taken for the core 68 of the fluorescence tubing 36 from there to radial [ r ] for the zero 
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of a graph. A continuous line 70 shows the example which enlarges the refractive index gradually as it 
separates from the fluorescence tubing 36. Although it is easy to carry out outgoing radiation of the light 
by enlarging a refractive index gradually towards the exterior from the front face of the fluorescence 
tubing 36 from the fluorescence tubing 36 since the reason for enlarging a refractive index such 
gradually goes to the one where light of a refractive index is larger, light cannot progress in the direction 
which returns to the smaller one 36, i.e., fluorescence tubing, from the one where a refractive index is 
larger easily. Therefore, the amount of the light which carries out outgoing radiation from the 
fluorescence tubing 36, reflects by the inside of the lamp reflective covering 67, and returns to the 
fluorescence tubing 36 again can be decreased. In addition, on manufacture, when difficult, enlarging 
gradually the refractive index of the medium of the solid-state around the fluorescence tubing 36, as 
shown in a continuous line 70 may change a refractive index stair-like by piling up the medium of the 
solid-state of the same refractive index in the shape of a layer, as shown in a broken line 71. 
[0037] Drawing 4 (a) and (b) are drawings showing the relation between the distance of the horizontal 
direction x from the end face 72 of a light guide plate 37, and the refractive index of the medium around 
the fluorescence tubing 36 (condensing section 1). A coordinate 73 is taken for the end face 72 of a light 
guide plate 37 from there to a horizontal direction x for the zero of a graph. A continuous line 74 shows 
the example which enlarges the refractive index gradually as it separates from the fluorescence tubing 
36. The reason for enlarging a refractive index such gradually By enlarging a refractive index gradually 
towards the direction of the light guide plate 37 which is a display from the front face of the 
fluorescence tubing 36, since light goes to the one where a refractive index is larger The amount of the 
light which carries out outgoing radiation from the top face of the diffusion sheet 65 (refer to drawing 
1 ) can be increased, and it reflects with the lamp reflective covering 67, or reflects by the end face 
opposite to the incidence end face of a light guide plate 37, and the amount of the light which returns to 
the fluorescence tubing 36 again can be decreased. In addition, on manufacture, when difficult, 
enlarging gradually the refractive index of the medium of the solid-state around the fluorescence tubing 
36, as shown in a continuous line 74 may change a refractive index stair- like by piling up the medium of 
the solid-state of the same refractive index in the shape of a layer, as shown in a broken line 75. 
[0038] However, both of drawing 3 and drawing 4 are one-dimension talks, and in practice, combining 
drawing 3 and drawing 4 , by changing the refractive index of the condensing section 1 two-dimensional 
so that both sides may be satisfied, they are controlled so that a beam of light progresses, as shown in 
drawing 2 . 

[0039] The concrete example to which the medium of the solid-state of the same refractive index 
changed the refractive index of the condensing section 1 stair-like in piles in the shape of a layer is 
shown in the sectional view of drawing 5 , drawing 6 , and drawing 7 . The figure of 1-5 in the 
condensing section 1 and the light guide plate 37 of drawing 5 and drawing 6 and the figure of 1-7 of 
drawing 7 show the refractive index of each part, and show that a refractive index is so large that a 
figure is large. In addition, drawin g 5 -7 are instantiation to the last, and, in addition to this, a number of 
layers, a configuration, and a configuration are considered variously. 

[0040] Furthermore, in the semantics of changing the refractive index of the medium around the 
fluorescence tubing 36, air is also one of the media. Then, to be shown in drawin g 8 , a cavity 76 may be 
formed between the perimeters of the fluorescence tubing 36, i.e., the fluorescence tubing 36 and the 
condensing section 1 , and how a beam of light progresses using the difference in the refractive index of 
the air space in the cavity 76 of a predetermined configuration and the condensing section 1 may be 
controlled. That is, the direction to which a beam of light goes is controlled by the condensing section 1 
which consists of a configuration of the air space in the cavity 76 which is the medium of the gas around 
the fluorescence tubing 36, and a solid medium. Since the light by which outgoing radiation is carried 
out from the fluorescence tubing 36 goes to the one where a refractive index is larger, it cannot return to 
the direction of the fluorescence tubing 36 easily due to existence of an air space. This example also 
does so the same operation as drawing 2 - drawing 7 , and effectiveness. That is, the amount of the light 
which carries out outgoing radiation from the fluorescence tubing 36, reflects with the lamp reflective 
covering 67, and returns to the fluorescence tubing 36 again can be decreased. In addition, you may 
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control on a phase target gradually [ the refractive index of the medium of the solid-state of the 
condensing section 1 of drawing 8 ]. 

[0041] In addition, the quality of the material of a light guide plate 37 can use an acrylic etc., and can 
use an acrylic etc. similarly [ the medium of the solid-state of the condensing section 1 ]. In order to 
unify a light guide plate 37 and the condensing section 1, after forming both separately, you may paste 
up using a binder etc. or may form by injection molding etc. as a thing of one from the beginning. 
[0042] Moreover, the configuration of the outside of the condensing section 1 and the configuration of 
the lamp reflective covering 67 prepared in the outside are not limited to the configuration shown in 
drawing 1 - drawing 8 . For example, it can also form in a complicated configuration as shown in 
drawing 9 . 

[0043] Moreover, before attaching the conventional lamp reflective covering as mentioned above, it is 
the reflective sheet of the shape of a rectangle which established the reflector in the inside, and fixes the 
both ends to the edge of the top face of a light guide plate, and an inferior surface of tongue. Therefore, 
since it was space between fluorescence tubing and a reflective sheet, it was difficult to control and hold 
the configuration of the reflective sheet twisted around the perimeter of fluorescence tubing. However, 
with the configuration shown in above-mentioned drawing 1 - drawing 9 , since the perimeter of the 
fluorescence tubing 36 is enclosed by the condensing section 1 which consists of a solid medium, by 
covering the lamp reflective covering 67 on the outside of the condensing section 1 without a crevice, 
and preparing it in it from a reflective sheet etc., it can determine the configuration of the lamp reflective 
covering 67 easily, and can be fixed. Moreover, the configuration of the outside of the medium of the 
solid-state of the condensing section 1 can be formed according to the configuration of the lamp 
reflective covering 67 to form and it can realize easily by covering the lamp reflective covering 67 on 
the outside without a crevice, and preparing it in it to form in a complicated configuration as shows the 
configuration of the lamp reflective covering 67 to drawing 9 . 

[0044] Moreover, although the current is flowing the inside of it when the fluorescence tubing 36 emits 
light, the current will leak outside through the lamp reflective covering 67. In short, capacity arises by 
the insulating layer between the fluorescence tubing 36, the lamp reflective covering 67, and both, and a 
current leaks from there. Conventionally, although the medium between the fluorescence tubing 36 and 
the lamp reflective covering 67 was air, in the above-mentioned example, the media between the 
fluorescence tubing 36 and the lamp reflective covering 67 are solid-state media, such as an acrylic, (at 
the example of drawin g 8 , they are an air space and a solid-state medium), and since insulation is higher 
than air, an acrylic etc. can decrease the leakage current. 

[0045] Moreover, drawing 10 is the perspective view showing the back light of another example of this 
invention. Lamp reflective covering with which in 37 fluorescence tubing and 1 were prepared in the 
condensing section, and a light guide plate and 36 prepared 67 in the perimeter of the condensing 
section 1 , the rubber bush for fluorescence tubing maintenance which has the crevice where 77 fits into 
the both ends of the fluorescence tubing 36, and 78 are the reflectors established in the field by the side 
of the fluorescence tubing 36 of the rubber bush 77. 

[0046] Conventionally, the field by the side of the fluorescence tubing 36 of the rubber bush 77 is not a 
reflector. Therefore, the light by which outgoing radiation is carried out from the fluorescence tubing 36 
is absorbed in respect of the fluorescence tubing 36 side of the rubber bush 77, and light loses. So, in the 
example of drawing 10 , since the light absorbed in the rubber bush 77 will be reflected conventionally 
in a reflector 78 and it will not be absorbed by establishing a reflector 78 in the field by the side of the 
fluorescence tubing 36 of the rubber bush 77, efficiency for light utilization improves. The same 
configuration as the above-mentioned lamp reflective covering 67 is sufficient as a reflector 78, for 
example, it vapor-deposits and constitutes silver, aluminum, etc. in a sheet, a silver aluminum plate or 
the condensing silver section 1, or the rubber bush 77. 

[0047] Moreover, as shown in drawing 10 , a crevice is between the rubber bush 77 and the lamp 
reflective covering 67. Therefore, leakage and light lose [ the light by which outgoing radiation is 
carried out from the fluorescence tubing 36 ] from this crevice. So, in the example of drawing 11 , a 
crevice is lost by forming the reflector 79 formed with the reflective sheet etc. between the rubber bush 
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77 and the condensing section 1 (or lamp reflective covering 67) (a reflector being formed in the lamp 
reflective covering 67 side at least), and conventionally, since the light which had leaked from the 
above-mentioned crevice is reflected by the reflector 79, efficiency for light utilization improves. 
[0048] Since the direction of the beam of light by which outgoing radiation is carried out from the 
fluorescence tubing 36 in each above-mentioned example by the medium formed in the perimeter of the 
fluorescence tubing 36 is controllable as explained above and the amount of the light which returns to 
the fluorescence tubing 36 again and is absorbed by the fluorescence tubing 36 can be decreased, 
efficiency for light utilization can be improved. Therefore, the brightness of a back light improves, the 
display screen becomes bright and display quality improves. Moreover, since solid-state media, such as 
an acrylic, are formed in the perimeter of the fluorescence tubing 36, the insulation around the 
fluorescence tubing 36 can become good, therefore the leakage current of the fluorescence tubing 36 can 
be decreased, and power consumption can be reduced. Moreover, since the perimeter of the fluorescence 
tubing 36 is covered by the solid-state medium, the configuration of the reflector of the lamp reflective 
covering 67 can be made into a complicated configuration. Efficiency for light utilization can be 
improved also by this. Furthermore, by establishing a reflector 78 in the field by the side of the 
fluorescence tubing 36 of the rubber bush 77 holding the fluorescence tubing 36, or forming a reflector 
79 between the rubber bush 77 and the lamp reflective covering 67, it can control that prevent that light 
is absorbed by the rubber bush 77, or light leaks from the crevice between the lamp reflective covering 
67 and the rubber bush 77, and efficiency for light utilization can be improved. 

[0049] Drawing 12 is the decomposition perspective view showing the liquid crystal display module 63 
of a passive matrix with which this invention summarized to one can apply the light source to a compact 
with the liquid crystal display component 62 and the drive circuit for driving this liquid crystal display 
component 62. IC34 which drives the liquid crystal display component 62 is carried in the printed circuit 
board 35 of the frame-like object equipped with the window part for inserting in the liquid crystal 
display component 62 in the center. The printed circuit board 35 in which the liquid crystal display 
component 62 was inserted is inserted in the window part of the frame-like object 42 formed by plastics 
mold, puts the metal frame 41 on this, and fixes a frame 41 to a frame-like object 42 by bending the 
pawl 43 in the infeed 44 currently formed in the frame-like object 42. 

[0050] The light guide plate 37 which consists of an acrylic board for making homogeneity irradiate the 
liquid crystal display eel 60 in the light from the cold cathode fluorescence tubing 36 arranged at the 
vertical edge of the liquid crystal display component 62 and this cold cathode fluorescence tubing 36, 
the reflecting plate 38 which applied the white coating to the metal plate and was formed, and the 
diffusion plate 39 of the opalescence which diffuses the light from a light guide plate 37 are inserted in 
that window part from the background of a frame-like object 42 in order of drawing 12 . The inverter 
power circuit (not shown) for turning on the cold cathode fluorescence tubing 36 is the crevice (not 
shown) established in the right-hand side back section of a frame-like object 42. It is in the location 
which counters the hollow 45 of a reflecting plate 38. It is contained. The diffusion plate 39, a light 
guide plate 37, the cold cathode fluorescence tubing 36, and a reflecting plate 38 are fixed by bending 
the tongue-shaped piece 46 prepared in the reflecting plate 38 in the small sum 47 in which it is prepared 
by the frame-like object 42. 

[0051] The condensing section 1 which changes from a transparent material to the perimeter of two 
fluorescence tubing 36 is formed in a light guide plate 37 and one, it is adjusted so that the refractive 
index of each part of the condensing section 1 may carry out the light guide of the light of the 
fluorescence tubing 36 to the direction of a light guide plate 37, and efficiency for light utilization of the 
back light shown in this drawing is improving. 

[0052] The block flow diagram of the laptop computer with which drawing 13 used the liquid crystal 
display module 63 for the display, and drawing 14 are drawings showing the condition of having 
mounted the liquid crystal display module 63 in the laptop computer 64. In this laptop computer 64, the 
liquid crystal display module 63 is driven for the result calculated by the microprocessor 49 by the 
semiconductor IC 34 for a liquid crystal drive through LSI48 for control. 

[0053] D raw ing 15 shows the array direction (for example, the direction of rubbing) of the liquid crystal 
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molecule on the electrode substrate at the time of seeing from the bottom the liquid crystal display 
component 62 of the liquid crystal display which can apply this invention, the direction of torsion of a 
liquid crystal molecule, the direction of a polarization shaft (or absorption shaft) of a polarizing plate, 
and the direction of an optical axis of the member which brings about the birefringence effectiveness, 
and drawing 16 shows the important section perspective view of the liquid crystal display component 
62. 

[0054] The direction 10 of torsion of a liquid crystal molecule and angle-of-torsion theta are prescribed 
by the class and amount of an optically active substance which are added by the nematic liquid crystal 
layer 50 which has the forward dielectric anisotropy pinched between the direction 6 of rubbing of the 
orientation film 21 on the upper electrode substrate 11, the direction 7 of rubbing of the orientation film 
22 on the bottom electrode substrate 12 and the upper electrode substrate 11, and the bottom electrode 
substrate 12. 

[0055] When [ transparent ] consisting of glass in order to carry out orientation so that a liquid crystal 
molecule may make distorted spiral structure between the bottom electrode substrate 1 1 and 12 on two 
sheets which pinch the liquid crystal layer 50 in drawing 16 for example, the approach of rubbing with 
cloth etc. the front face of the orientation film 21 and 22 which consists of organic macromolecule resin 
which touches for example, becomes the liquid crystal on the bottom electrode substrate 1 1 and 12 from 
polyimide to an one direction, and the so-called rubbing method are taken. In the direction of rubbing 
rubbed at this time, i.e., the direction, and the upper electrode substrate 11, the direction 7 of rubbing 
turns into the array direction of a liquid crystal molecule in the direction 6 of rubbing, and the bottom 
electrode substrate 12. Thus, give a gap dl and the bottom electrode substrates 1 1 and 12 are made to 
counter on two sheets by which orientation processing was carried out, so that each direction 6 and 7 of 
rubbing may cross at 360 degrees from about 180 degrees mutually, the OFF chip section for pouring in 
liquid crystal for two electrode substrates 1 1 and 12 ~ that is It pastes up by the sealing compound 52 of 
the shape of a frame equipped with the liquid crystal enclosure opening 51, and has a forward dielectric 
anisotropy in the gap, and if the nematic liquid crystal by which specified quantity addition was carried 
out in the optically active substance is enclosed, a liquid crystal molecule will carry out molecular 
arrangement of the spiral structure of angle-of-torsion theta in drawing between the electrode substrate. 
In addition, 31 and 32 are bottom electrodes, respectively, when [ transparent ] consisting of indium 
oxide or ITO (Indium Tin Oxide), for example. Thus, the member which brings the birefringence 
effectiveness to the upper electrode substrate 1 1 bottom of the constituted liquid crystal cell 60 (a 
birefringence member is called below.) the number for "phase contrast film for STN-LCD" magazine 
electronic ingredient February, 1991 besides Toson ~ 40 [ page / 37 - 41st ] is arranged and the bottom 
polarizing plates 1 5 and 1 6 are further formed a top on both sides of this member 40 and liquid crystal 
cell 60. 

[0056] Although angle-of-torsion theta of the liquid crystal molecule in liquid crystal 50 can take the 
value of the range of 180 to 360 degrees, if it carries out from a practical viewpoint of avoiding the 
phenomenon in which the lighting condition near the threshold of a transmission-applied-voltage curve 
serves as orientation scattered about in light from 200 degrees preferably although it is 300 degrees, and 
maintaining the outstanding time-sharing property, the range of 230 to 270 degrees is more desirable. 
Fundamentally, this condition acts so that the response of the liquid crystal molecule to an electrical 
potential difference may be made more sensitive and the outstanding time-sharing property may be 
realized. Moreover, in order to acquire the outstanding display quality, as for the refractive-index 
anisotropy deltanl and the product deltanl of thickness dl of the liquid crystal layer 50, and dl, it is 
desirable to set 1 .0 micrometers as the range of 0.6 to 0.9 micrometers more preferably from 0.5 
micrometers. 

[0057] The birefringence member 40 acts so that the polarization condition of the light which penetrates 
a liquid crystal cell 60 may be modulated, and that only whose colored display was completed is 
changed into a monochrome display in liquid crystal cell 60 simple substance. For that, the refractive- 
index anisotropy deltan2 and the product deltan2 of thickness d2 of the birefringence member 40, and d2 
are very important, and set 0.8 micrometers as the range of 0.5 to 0.7 micrometers more preferably from 
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0.4 micrometers. 

[0058] Furthermore, since this liquid crystal display component 62 uses the elliptically polarized light 
by the birefringence, when using an optically uniaxial transparence birefringent plate as the shaft and the 
birefringence member 40 of polarizing plates 1 5 and 1 6, the relation between that optical axis and the 
liquid crystal array directions 6 and 7 of the electrode substrates 1 1 and 12 of a liquid crystal cell 60 is 
very important for it. 

[0059] Drawing 15 explains the operation effectiveness of the above-mentioned relation. Drawing 15 
shows the relation of the liquid crystal molecule shaft array direction of the shaft of the polarizing plate 
at the time of seeing the liquid crystal display component of the configuration of drawing 16 from a top, 
the optical axis of an optically uniaxial transparence birefringence member, and the electrode substrate 
of a liquid crystal cell. 

[0060] The liquid crystal molecule shaft array direction of the upper electrode substrate 1 1 with which 
the optical axis of the transparence birefringence member 40 optically uniaxial in 5 and 6 adjoin the 
birefringence member 40 and this in drawin g 16 , The liquid crystal array direction of the bottom 
electrode substrate 12 and 8 7 The absorption shaft or polarization shaft of the upper polarizing plate 15, 
9 is the absorption shaft or polarization shaft of the bottom polarizing plate 16. An include angle alpha 
The include angle of the liquid crystal array direction 6 of the upper electrode substrate 1 1 , and the 
optical axis 5 of the optically uniaxial birefringence member 40 to make, An include angle beta is an 
include angle of the absorption shaft of the upper polarizing plate 1 5 or the polarization shaft 8, and the 
optical axis 5 of the optically uniaxial transparence birefringence member 40 to make, and an include 
angle gamma is an include angle of the absorption shaft of the bottom polarizing plate 16 or the 
polarization shaft 9, and the liquid crystal array direction 7 of the bottom electrode substrate 12 to make. 

[0061] How to measure the angles alpha, beta, and gamma in this specification is defined here. In 
drawing 20 , it explains taking the case of the crossing angle of the optical axis 5 of the birefringence 
member 40, and the liquid crystal array direction 6 of an upper electrode substrate. Although the 
crossing angle of an optical axis 5 and the liquid crystal array direction 6 can be expressed with phil and 
phi2 as shown in drawing 20 , in this specification, the angle of the smaller one is adopted among phil 
and phi2. That is, since it is phil<phi2 in drawing 20 (a), phi 1 is used as the crossing angle alpha of an 
optical axis 5 and the liquid crystal array direction 6, and since it is phil>phi2 in drawing 20 (b), phi 2 is 
used as the crossing angle alpha of an optical axis 5 and the liquid crystal array direction 6. Of course, in 
the case of phil=phi2, whichever may be taken. 

[0062] In a liquid crystal display component, include angles alpha, beta, and gamma are very important. 
[0063] As for an include angle alpha, it is more preferably desirable preferably from 50 degrees to set it 
as 60 degrees from 30 degrees from 20 degrees, and for an include angle beta to set an include angle 
gamma as 90 degrees from 0 times 70 degrees from 0 times 70 degrees preferably from 70 degrees, at 50 
degrees, respectively 90 degrees. 

[0064] In addition, if angle-of-torsion theta of the liquid crystal layer 50 of a liquid crystal cell 60 is 
within the limits of 180 to 360 degrees, even if the directions 10 of torsion are any of the direction of a 
clockwise rotation, and the direction of a counterclockwise rotation, the above-mentioned angles alpha, 
beta, and gamma should just be in above-mentioned within the limits. 

[0065] In addition, in drawing 16 , although the birefringence member 40 is arranged between the upper 
polarizing plate 1 5 and the upper electrode substrate 1 1 , you may arrange between the bottom electrode 
substrate 12 and the bottom polarizing plate 16 instead of this location. In this case, when the whole 
configuration of drawing 16 is made to do a handstand, it corresponds. 

[0066] Drawing 17 is drawing showing examples, such as angle-of-torsion theta. As shown in drawing, 
angle-of-torsion theta of a liquid crystal molecule was 240 degrees, and as an optically uniaxial 
transparence birefringence member 40, parallel orientation (homogeneous orientation) of it was carried 
out, namely, it used the liquid crystal cell whose angle of torsion is 0 times, the ratio of the whorl pitch p 
(micrometer) of the liquid crystal ingredient with which thickness d (micrometer) of a liquid crystal 
layer and an optically active substance were added here — d/p was set to 0.67. What formed by the 
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polyimide resin film and carried out rubbing processing of this was used for the orientation film 21 and 
22. The tilt angle (pretilt angle) to which inclination orientation of the liquid crystal molecule with 
which the orientation film which performed this rubbing processing touches this is carried out to a 
substrate side is 4 times. deltan2 of the top Norikazu axial transparence birefringence member 40 and d2 
are about 0.6 micrometers. On the other hand, the liquid crystal molecule of deltanl of the liquid crystal 
layer 50 of distorted structure and dl is about 0.8 micrometers 240 degrees. 

[0067] At this time, when the electrical potential difference impressed to the liquid crystal layer 50 
through the bottom electrodes 3 1 and 32 a top by making an include angle beta and making an include 
angle gamma into about 30 degrees about 30 degrees about 90 degrees in an include angle alpha was 
below a threshold and it became more than the threshold with light impermeability, i.e., black, and an 
electrical potential difference, monochrome display of light transmission, i.e., white, was realizable. 
Moreover, when the shaft of the bottom polarizing plate 16 was rotated 90 degrees from 50 degrees from 
the above-mentioned location, the applied voltage to the liquid crystal layer 50 was below a threshold 
and white and an electrical potential difference became more than the threshold, monochrome display 
contrary to the black above has been realized. 

[0068] Drawing 18 shows the contrast change at the time of a time-sharing drive by 1/200 duty when 
changing an include angle alpha with the configuration of drawing 17 . That the include single alpha 
indicated contrast very high at about 90 degrees to be falls as it shifts from this include angle. And if an 
include angle alpha becomes small, blueness will borrow the lighting section and the section non- 
switching on the light, if an include angle alpha becomes large, purple and the lighting section will 
become yellow and the section non-switching on the light will become impossible [ monochrome 
display ] anyway. Although a result with the same almost said of an include angle beta and an include 
angle gamma is brought, if it rotates about 90 degrees from 50 degrees as described above, in the case of 
an include angle gamma, it will become monochrome display of an inversion. 

[0069] Drawing 19 is drawing showing other examples, such as angle-of-torsion theta. Basic structure is 
the same as the example shown in drawing 16 . However, it differs in that 260 degrees, deltanl, and dl 
are about 0.65 micrometers - 0.75 micrometers as for angle of torsion of the liquid crystal molecule of 
the liquid crystal layer 50. deltan2 of the parallel orientation liquid crystal layer currently used as an 
optically uniaxial transparence birefringence member 40 and d2 are same about 0.58 micrometers as 
said example. The ratio with the whorl pitch p (micrometer) of the nematic liquid crystal ingredient with 
which the thickness dl (micrometer) and the optically active substance of a liquid crystal layer were 
added was set to d/p=0.72. 

[0070] At this time, the same monochrome display as the first example was realizable by making an 
include angle beta and making an include angle gamma into about 15 degrees for an include angle alpha 
about 35 degrees about 100 degrees. Moreover, the point in which monochrome display of an inversion 
is possible is the same as the first example almost by rotating the location of the shaft of a bottom 
polarizing plate 90 degrees from 50 degrees from the above-mentioned value. The inclination over a gap 
of include angles alpha, beta, and gamma is the same as the first example almost. 
[0071] the above ~ although the parallel orientation liquid crystal cell which does not have torsion of a 
liquid crystal molecule as an optically uniaxial transparence birefringence member 40 in which example 
was used, there is little color change according [ the direction where the liquid crystal molecule used the 
distorted liquid crystal layer about 60 degrees from 20 degrees rather ] to an include angle. This 
distorted liquid crystal layer is formed by pinching liquid crystal between the substrates the orientation 
processing direction of the transparence substrate of a pair with which orientation processing was 
performed was made to intersect predetermined angle of torsion like the above-mentioned liquid crystal 
layer 50. In this case, what is necessary is just to deal with the direction of 2 division-into-equal-parts 
angles of the angle of nip of the two orientation processing directions which sandwich the torsion 
structure of a liquid crystal molecule as an optical axis of a birefringence member. Moreover, a 
transparent high polymer film may be used as a birefringence member 40 (the thing of uniaxial 
stretching is desirable in this case). In this case, as a high polymer film, PET (polyethylene 
terephthalate), an acrylic resin film, and a polycarbonate are effective. 
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[0072] Although the birefringence member was still more nearly single in the above example, in 
addition to the birefringence member 40, in drawing 16 , the birefringence member of one more sheet 
can also be inserted between the bottom electrode substrate 12 and the bottom polarizing plate 16. In 
this case, what is necessary is just to readjust deltan2 of these birefringences member, and d2. 
[0073] However, as shown in drawing 21 , a multicolor display is attained by preparing optical light- 
shielding film 33D on the upper electrode substrate 1 1 between red, green, the blue color filters 33R, 
33G, and 33B, and each filter comrade. The relation between the array direction of the liquid crystal 
molecule in said example, the direction of torsion of a liquid crystal molecule, the shaft orientation of a 
polarizing plate, and the optical axis of a birefringence member is shown in drawing 18 . 
[0074] In addition, in drawing 21 , on each filters 33R, 33G, and 33B and optical light-shielding film 
33D, in order to mitigate the effect of such irregularity, the smooth layer 23 which consists of an 
insulating material was formed upwards, and the upper electrode 31 and the orientation film 21 are 
formed. 

[0075] As explained above, according to the above-mentioned example, it has the outstanding time- 
sharing drive property, and the electric field effect mold liquid crystal display component which enables 
black and white and a multicolor display further can be realized. 

[0076] Although this invention was concretely explained based on the example above, as for this 
invention, it is needless to say for it to be able to change variously in the range which is not limited to 
the above-mentioned example and does not deviate from the summary. For example, although the 
configuration of the outside of the condensing section 1 , the configuration of a cavity 76, the quality of 
the material of the condensing section 1 or a light guide plate 37, the configuration of a light guide plate 
37, the configuration of the lamp reflective covering 67, etc. were shown in the above-mentioned 
example, they are usable in others and various objects. For example, the configuration of the outside of 
the condensing section 1 may be formed so that the cross-section configurations of the center line of the 
fluorescence tubing 36 and a perpendicular direction may accomplish a Bezier curve. Moreover, in the 
above-mentioned example, although the reflective sheet was used as lamp reflective covering 67, after 
forming by vapor-depositing silver etc. to the inside after casting lamp reflective covering in a 
predetermined configuration using plastics etc., or establishing the reflector of a reflective sheet etc. 
monotonously, you may cast and manufacture in a predetermined configuration. Moreover, in the 
example of drawing 8 , although the cavity 76 was an air space, a cavity 76 may be filled up with gas, 
such as nitrogen. Furthermore, it cannot be overemphasized that can apply this invention to the liquid 
crystal display which has the back light which comes to contain a light guide plate, and it can apply also 
to the liquid crystal display of the active matrix which used the thin film transistor etc. also for the liquid 
crystal display of a passive matrix as a switching element. 
[0077] 

[Effect of the Invention] As explained above, according to this invention, efficiency for light utilization 
can be improved by controlling the direction of the beam of light by which forms the medium of the 
solid-state which follows a light guide plate in the perimeter of fluorescence tubing, and outgoing 
radiation is carried out from fluorescence tubing. Therefore, the brightness of a back light improves, the 
display screen becomes bright and display quality improves. Moreover, since a solid-state medium is 
formed in the perimeter of fluorescence tubing, the insulation around fluorescence tubing can be made 
high, the leakage current of fluorescence tubing can be decreased, and power consumption can be 
reduced. Moreover, since the perimeter of fluorescence tubing is covered by the solid-state medium, the 
configuration of lamp reflective covering can be formed and held good, and efficiency for light 
utilization can be improved. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by having been arranged under a liquid crystal display 
component, having carried out the light guide of the light of fluorescence tubing, and having prepared 
the condensing section which changes from a solid medium to the perimeter of said fluorescence tubing 
in the liquid crystal display which has the back light which grows into said liquid crystal display 
component including the light guide plate which supplies light, and preparing said light guide plate 
succeeding said condensing section. 

[Claim 2] The liquid crystal display which is arranged under a liquid crystal display component, carries 
out the light guide of the light of fluorescence tubing, prepares the condensing section which consists of 
a transparent material in the perimeter except the both ends of said fluorescence tubing in the liquid 
crystal display which has the back light which grows into said liquid crystal display component 
including the light guide plate which supplies light, and prepares said light guide plate succeeding said 
condensing section, and is characterized by the end surface for entering light of said light guide plate 
and the major axis of said fluorescent lamp being almost parallel. 

[Claim 3] In the liquid crystal display which has the back light which is arranged under a liquid crystal 
display component, carries out the light guide of the light of fluorescence tubing, and grows into said 
liquid crystal display component including the light guide plate which supplies light Prepare the 
condensing section which consists of a transparent material in the perimeter except the both ends of said 
fluorescence tubing, and said light guide plate is prepared in one succeeding said condensing section. 
The liquid crystal display characterized by adjusting so that the end surface for entering light of said 
light guide plate and the major axis of said fluorescent lamp may be almost parallel and the light guide 
of the light of said fluorescence tubing may be carried out for the refractive index of each part of said 
condensing section to the direction of said transparent material. 

[Claim 4] The liquid crystal display according to claim 1, 2, or 3 characterized by fitting in and forming 
said fluorescence tubing in the long and slender through hole prepared in said condensing section. 
[Claim 5] The liquid crystal display according to claim 1, 2, or 3 characterized by forming the cavity of 
the configuration formed so that the direction where the light of said fluorescence tubing progresses 
between said condensing sections and said fluorescence tubing might be controlled. 
[Claim 6] The liquid crystal display according to claim 1 or 2 characterized by adjusting the refractive 
index of each part of said condensing section so that the light guide of the light of said fluorescence 
tubing may be carried out to the direction of said transparent material. 

[Claim 7] The liquid crystal display according to claim 3 or 7 characterized by adjusting gradually the 
refractive index of each part of said condensing section greatly as said light guide plate was approached 
so that the light guide of the light of said fluorescence tubing might be carried out to the direction of said 
transparent material. 

[Claim 8] The liquid crystal display according to claim 1, 2 5 or 3 characterized by having covered 
without the crevice lamp reflective covering which established the reflector in the inside on the outside 
of said condensing section, and preparing it in it. 
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[Claim 9] The liquid crystal display according to claim 1 , 2, or 3 characterized by having the holder 
which has the crevice which fits into said both ends of said fluorescence tubing, and establishing a 
reflector in the field of said fluorescence tubeside of said holder. 

[Claim 10] The liquid crystal display according to claim 1, 2, or 3 characterized by having the holder 
which has the crevice which fits into said both ends of said fluorescence tubing, and preparing a 
reflector for the field of said fluorescence tubeside of said holder, and the outside of said condensing 
section between wrap lamp reflective coverings. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the back light of the liquid crystal display of one example 
of this invention. 

[Drawing 2] In the back light of the liquid crystal display of one example of this invention, it is drawing 
showing signs that the light which carried out outgoing radiation from fluorescence tubing is carrying 
out the light guide, with the location dependency of the refractive index of the condensing section. 
[Drawing 3] In the back light of the liquid crystal display of one example of this invention, it is drawing 
showing the relation between a distance radial [ from the core of fluorescence tubing ], and the refractive 
index of the condensing section (medium) of the fluorescence tubing circumference. 
[Drawing 4] In the back light of the liquid crystal display of one example of this invention, it is drawing 
showing the relation between the distance from the end face of the condensing section (medium), and 
the refractive index of said condensing section of the fluorescence tubing circumference. 
[Drawing 5] It is the important section sectional view showing the concrete example to which the solid- 
state medium of the same refractive index changed the refractive index of the condensing section stair- 
like in piles in the shape of a layer. 

[Drawing 6] It is the important section sectional view showing the concrete example to which the solid- 
state medium of the same refractive index changed the refractive index of the condensing section stair- 
like in piles in the shape of a layer. 

[Drawin g 7] It is the important section sectional view showing the concrete example to which the solid- 
state medium of the same refractive index changed the refractive index of the condensing section stair- 
like in piles in the shape of a layer. 

[Drawing 8] In the back light of the liquid crystal display of one example of this invention, it is the 
important section sectional view showing signs that the light which carried out outgoing radiation from 
fluorescence tubing is carrying out the light guide, by the cavity around fluorescence tubing. 
[Drawing 9] It is the important section sectional view showing that it can set to the back light of the 
liquid crystal display of one example of this invention, and the configuration can be easily formed and 
held also in the configuration of complicated lamp reflective covering. 

[Drawing 10] It is the perspective view of the back light of the liquid crystal display of one example of 
this invention. 

[Drawing 11] It is the perspective view of the back light of the liquid crystal display of one example of 
this invention. 

[Drawing 12] It is the decomposition perspective view of an example of the liquid crystal display 

module of the passive matrix which can apply this invention. 

[Drawing 13] It is the block flow diagram of an example of a laptop computer. 

[Drawing 14] It is the perspective view of an example of a laptop computer. 

[Drawing 15] It is the explanatory view having shown an example of the relation between the array 
direction of the liquid crystal molecule in the liquid crystal display component of the passive matrix 
which can apply this invention, the direction of torsion of a liquid crystal molecule, the shaft orientation 
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of a polarizing plate, and the optical axis of a birefringence member. 

[Drawing 16] It is the important section decomposition perspective view of an example of a liquid 
crystal display component. 

[Drawing 17] It is the explanatory view having shown the relation between the direction of torsion of the 
liquid crystal molecule in the liquid crystal display component of another example, the shaft orientation 
of a polarizing plate, and the optical axis of a birefringence member. 

[Drawing 18] It is the graph which shows the contrast about the example of drawing 15 of a liquid 
crystal display component, and a transmitted light color-crossing angle alpha property. 
[Drawin g 19] It is the explanatory view having shown the relation between the array direction of the 
liquid crystal molecule in the liquid crystal display component of still more nearly another example, the 
direction of torsion of a liquid crystal molecule, the shaft orientation of a polarizing plate, and the 
optical axis of a birefringence member. 

[Drawing 20] It is drawing for explaining how measuring the crossing angles alpha, beta, and gamma. 
[Drawing 21] a part of example of the upper electrode substrate section of a liquid crystal display 
component — it is a notching perspective view. 
[Description of Notations] 

1 [ — A diffusion sheet, 66 / A reflective sheet, 67 / - Lamp reflective covering, 76 / - A cavity, 77 / - 
- A rubber bush, 78 / - A reflector, 79 / - Reflector. ] - The condensing section, 36 - Fluorescence 
tubing, 37 - A light guide plate, 65 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by -the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 15] 
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[Drawing 11] 
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[Drawing 13] 
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[Drawing 14] 




[Drawing 16] 
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frfciltu . fit, El losttiwc 

(4, ^A/r/j 7 7 t*3fe»Cl (*4v»li? 
*^-6 7) fcOffltc, «x.*fR«->- Ufc 
R*T#7 9 £&tt «fc r> (^<ttl»ltr7 

[0 0 4 8] Lfc J: ^ ±I5«-*Jt^(C4J^ 

TJ4, Sbfctf 3 6 0»HK&lt*a*«K4 I)1jbfc1f 3 6 
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6 iz&v?i> jrotf*f3 6 t;«jR$ii4*o*t«^ 
^n t asc* f i6j±i-4,, f£, Sff seoiicr^'j^ 

*OH#*tK*R«t4 0"(\ %jbtF3 6«3JHHO«|Ktt 

■C#, 4„ »*»3 6 0«H 

70 OK*rWO^*«*fcJB#U-r4£ 4,, 
I^oti, 3fcflJffl^«r|6|±f 4it#tl4o 
U, S*f 3 6 tfiSttti^ry >/a 7 7«t*f 3 
6«OMJ-S*HB7 8 $rKtt4#\ *4^I4, lUT-; 

7 7 t7VyS*f*M-6 7 tOffilCg;##:7 9£ 
|g(t4ii:{;4 19, a*A7*-y->i 7 7K4 I) }foi*eRJK$ 
*L4tf>*EfihU &4Wi9>:/,E#t#/s-6 7 t =fA 

f -j'y^.7 7 t<7>m<r>^%mfrh%i)m*-z><r>*wm 

L, 3fef0ffl^«-|Rl±i-4ifc*«t?§4o 
[0 0 4 9] Ell 2l4?BESS^3!l?-6 2 t, COifoUSE 
20 2 SrlEUrf 4^*<0|E»EIKt, ftiffrnw* 

4o «S*^:^6 2 SrKi*-r4 I C 3 4 (4, <f 

^>Hf35 U*«$tt4o 6 2 *ft 

tbiL&ti-?*) > bmffi.3 5\trf<7X + v VX'M 

1 -eo^\4 3 £*M£fM 2 

*trv»*«ji*4 4 r*3(C*f <9 fttr4 w tUI I) 71^- A 
30 4 1 *#^c#:4 2 (C@5g-?-£ 0 

[0 0 5 0] ?gg,^3R^6 2 0±T»^BE*$^4it 
Rfc«**lr3 6, ;o^»SS7fcf3 6^f><7)7fe^jetS 
^TK-b^ 6 0 \Zi%~ izmMZ-£Z>tz)6<r>7 9 'J >MRj&»£> 
44S*«3 7, &WRKafeiftfl-tift*Lr**Sil 
3tR*f«3 8, *7fc«3 7*»tO**it«ci-4»LefeO 

t£tsc«3 9**131 2<7>m&x, &m&4 2<r>m.mfrh* 

0«*t=**iL4*l4o *l**Stj6«3 6*jft*r-r4* 
*m»BI& (H**i*) <4#^#:4 2<7)*H 

40 5tc*tr&ji-^,fi«ic*s 0 ) izmtiSiiZo tetic«3 

9, *7t«3 7, }£|5fc£3bfc«3 ejSi^Sif^S 8 
14, R*f«3 8 »Cttite»*tTv»4S«-4 6 ^#^4 2 

ir^ttibttrv^/jNP4 7rttriffi9ffltf4>rttc4 

[0 0 5 1] Z\<DmiZ7jii-/<y 9U Y 2^:<OS3fc 
136 OSB8tC*^#^f>«4il*ffl5 1 ^*3t:«3 7 b 

-mztstu b it. m%M i <7>&m<r>m$xmmitm 3 6 

<OTfc«:*3t«3 7<7>^#iti-^4-)(zWfi$tLr*J 
50 [0 0 5 2] 01 3l4«Lfi^^Evo.-^6 3 
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IzitmLtz? y 7" h -/ 7*/f v 3 ><7)-rn y >; V-iT'f'y 
A , 01 4 liMSf* v a 6 3 £ 9 y "7* h y tV* 
V =r > 6 4 tc*^ L fc«ff.*^i-|a-C* * o i<07 7-/ 
h 7f/«V3-/ 6 4 d-fcHTIi^ ?D7"Dt7t4 

9-CW-J*L7tife**, 3> hn-^fflLS I 4 8*^L 

r fog,mwim¥m# i c 3 4 -cisss^ ^ - ^ 6 3 
I o o 5 3 j 0 1 5 t±*i§w#afflnrtfei}ista^^« 

[0 0 5 4] jfcfi^TOto Ctljjfa lOtfe Ctlyft 0 
J±, ±W&&Ml l±OE|6jJR2 1 <0 9lf>^|p]6 t 
T***« 1 2 ±«5E|6]H 2 2 O 9 fcf > ^|6] 7 i3 J: 
±«S*«1 1 iTm&H«l 2<7>Mir*^^to.^iEo 
ifW^lfrttSr^-f&^-^-y ^ffiSW 5 0 IZ&MZtiZ 

[oo55]0i6 k*v»t„ m&m 5 0 4r«J»-r* 2 

tfc<7>±> T«€aMSl 1. 1 2 WTfi&B^^fe 
**&*4WPJ*±, T*«*«l 1 > 12±0, 
*>&*E|6jlfc2 1, 2 2«0iEffi£. ftliWift-S 

HwiJV»Tli7tf>^(&l6, T«**«l 2tc 
& V>T (± 7t*> 7 ^fi^Oie^lJy^lp] t 4 £ o SO 

1> 1 2 *-?-tte*T.07tf>r^IfiJ6> 7 
1 8 0J*tf*<b 3 6 omr-JUX-fZ .fc'dCHRdi 
-tf-CttfilS*, 2*fcO«*afe|Kl 1, 12*«»tiSA 

fc*WO->-JHW5 2l=J:i)«*U -e-OWRHrjEoBI 

y ^fSS^itA-t^ ?e[ B |^{i^om«3i«|Bj-r0 

3 1 , 3 2 lt*timMz-(mit4 >i»?J*Xli I TO 40 
(Indiuii Tin Oxide) 3&»<b44»l!>8:±, TfStib 

«1 10±Htc«JB«f«i*t*»fc (flTtlf 

awt^-to mm& rsTN-LCDMfi«i7-r;i' 

AJ , *B*^*T!fi- 1 9 9 1^2fl-§-*3 7-4 11) 

4 Ort^&StvrfctK £f>{C£cD„$#4 0 j3j:tfj£S 
-tr;P6 ofc^-ci, T«7fe«l 5, 1 6 riot's ft 

£0 

[0 0 5 6] }£g5 OKfctt&iKS^OtoCftfttfli 
1 8 0K*f>3 6 OSOl6H<7>tt*$e^#^^t L< 50 
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(±2 o omfrh 3 o o mmm-£mw.i±i} 
w^«*^p>-rtiif, 2 3 ojs^a, 2 7 omnm&tf* 

&V5 0«0li$«MA ni t*<7>W2 diO^A ni 
• diii^Fi L<<±0. 5^m^ib 1. 0^m, .fcfjffi 
L<l±0. 6^m*>f)0. 9 /umOl&miZlkfelrZZttf 
Mi L^ 0 

[0057] mmmmt4 oaf&A-t^e o ^^jg-r-s 

ffl*f$**"ttA n2 t-f-<0)¥$ d2(7)SEA n2 • d2*^i6 
tlST , *fi L < (iO. 4 fjtmfrb 0. 8 ^ J; 
* L< (±0. 5 fxmfrh 0. 7 ^mO^HtC^-t^o 
[0 0 5 8] C<OjK h b h ^^6 2 l±«ffl$fH 

J:*»P3«**fflffll,rv»*0-CMI**l 5, 16^1 

1 2 OiftAE?!l£ffl 6, 7t WMi^fcttlJT-* 

O 

[0 0 5 9] 01 5-CJi|ao|a#Of^fflS!l*{CO^-C8i 
Wt4. 01 5(±, 01 6 <T)fl|^cO}iJ[ B |*^^-*±^ 

[ o o 6 o ] 0 1 6 iza v»t , 5 it—wtiLommymift 
^.±«s*« 1 1 <nwL&ft=f-nmwjft, 7 

« 1 2 <0?K B |E?iJ^|fiJ> 8i±±fll7t*l 5 0"RJ|X«j*^ 

•c* , nm.cc a±wmmm 1 1 o^sE^j^ifij et- 

tt -hOI** 1 5 OlRJU**-5, VM±ffl*<« 8 t -<tttt<Oit 
W«fflW»|5*t4 00^*5 t<7>&1-AJ£, ^« r l±T 
ffiTfc^l 6C0«RJR<**-S»V^i1B7fc«9 tT)6S»^l 2 

[0 0 6 1] £CT-*W»*^*5tt^A a . /9. y O?M 
•)^r*jeil^-*, 02 01C*5V^T, «®W8E*t4 OOyt 
5 t ±*«m«0?S»|E^J*|6j 6 b o&m ZMiz t 

■oxuw-tZo ft^W5 tm&mmm6 to&mm 

2 0 izm-tta < , ^i*5J:U f ^2-e**>i-£i:^tB*.S 

^ffl-T^o i"^*3*>, 02 0 (a) t:isv»r(±^i< ^2 
■e* * * e> , Zft^m 5 t iSfiE^iJ^ifi] 6 t <7>&ft 
nil, 02 0 (b) Ki3V*-a±^i >fitzfrh f2* 

it¥tb5tmg,mm?jfa6t<7>$iftat-rz> 0 most* 
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[0 0 6 2] iS 8 B B **^(cj3V^T(iA*a. /?, y# s 

mtt>xn.wx'$ > z>o 

[0 0 6 3] Mm a ttftt L < l± 5 0 Btfrb 9 0 JS, i 
»){fiL<tt7 0*^"b9 0fttz, AS/?l±ft?£ L<fi 
2 0S*^7 0S, ±»)!ifiL<IJ3 0*i^6 0S 

ftSr tifcpi L < !i0K*"5 7 0S. ±0*f*L< 
<±0j£rt"b 5 0£jc, -?-ttetL^i--s C t^li L 

[0 0 6 4] ?SS-tr^6 OCDifcH* 5 OVfrCti 

A 0rt*l 8 0S*f> 3 6 Ol£<7>teBl*H~**Uf\ teC*!- 

^[6] i o Tmtui ») si*tna *> *m<ov»r*t-c* 

[0 0 6 5] £J3, HI 6tCiJV»T(±, IKJBffifttM 0 
i«)tt|Oft9U, TfSMl 2 tTflMl 6 

[0 0 6 6] 01 7 ttfei;*tA0%BJM*«*>i?11ST 
Bl^t-t^U, ?K B B B ^- : f-cofei:ttA^(i2 4 0 
Bt?*»K -<MtO»IJBaUI«»r»#4 0 b LTIiWE 
[6J (**y'xi7XElSl) -t&toiaiAttlAiPO 

(yumXOjfcd/piiO. 6 7iLfc.Wll2 1, 2 2 

« l r «^seipi $ f- 

^h^(pretilt^) t±4ft-C3,&o _tE-*M4»iPlWH 
#r«S#4 0OA n2 • d2t±&0. — 
^»^2 4 0£fcC*U:1#ji<0?K&« 5 OOA ni • 

[0067] zobz, ftm a *®9 om. Amp*® 

t31, 3 2*^LT«Ji)15 0»;flltnS*t**EE<*L 

TflM&Kl 6 0«SrJiKffi«J: *> 5 0 
3PL*vHUELT«>J:*Kti&. *EE**L#v»|tJtt±»c5r 
[0 0 6 8] Bl 8I2B1 7<?)fl|*-CAK«*JEfl:$* 

o or*- ^nWHMWEMttoav h 
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[0 0 6 9] 019 IHattifc 0*Ott«>Jl#0f&^i- 

£ 0 fc«u S£a«5 0(7>?a B B H ^co^i:n^(±2 6 o 

S> Am- di iiiftO. 6 5 ft m~ 0. 7 5/dnr4W 
****4o HM^WIMMraWM 0 t LT<f£ffiLTv> 
-SWIKftifcllWWA n2 • d2l±^IE*#:f!|traC^ 
0. 5 8 ,xmT3b2> a mM,m?>Wfrdi (/um) bmffii. 

io ^n* s mm s * «**mo ^^f P 

(^m)fcOJtl±d/p = 0. 7 2tU: 0 
[0 0 7 0] At^felOOlS, ft*^ 

i»3 5 BE, My *»1 5«t-T^i ttcJ: 19, 

Btt^aitf ^atl it. 4fcT«#S<0 
*Kofl«*±E*.l: 0 5 0JS^<b 9 0KB«t4iti: 

[0 0 7 1] ±Ev»r*to*fW*KiJv»r"(>-«jttaiH 
20 «JB«8B*f4 0 t Lt> &fi5H^feC*LO$rv>¥fiE 
m*****^*:^ trU%2 0K^e>6 0gCe«?K 

*«^^v» 0 i^fcC^f-rjKBlSfi. «r»<0?SSS 5 0 Rl 

<7>*i C^j£«r*tf 2 o(OEl6lMtlfiI»tAW2 
fc, «m^ffi*t4 0i:LT> ^ *A 

[0 0 7 2] $t>U£UiO*#:«tiJV»T««JB«f«W 
(±m— -e*o^^ H 1 6 lwiJV»-Cl*jB*T»*t4 0 {tip 
it, T«*1pR1 2 tTIttl 6 tOlBJICt ^ — tfc 
Ol»SWSI5W4r!*A-r^>i t tti4„ i<0»^{±itt 

[0 0 7 3] tztlL.^ HI 2 1 tCTp-f 40 < , ±«*2£« 1 
40 l_tU#, ^ *<0*9-7^f 3 3 R, 3 3G, 3 
3B, #7* ;w^-ra*0|BJlc^ig7fe)||3 3D?:Klt^ 
itici*). ^fe^^BT^t'^^o HI 8tC«IK*#: 

[0 0 7 4] 0 2 1 tcjsv^r (i, #7^*^33 

R. 3 3G, 3 3B, *Jt*)R3 3 D<0±lC, Ctte>co 

pga^#=&e«i--&^*ii6iit«^^^¥»«2 3** 

mtfLZtttz±.\z±MMZ 1> Elfi)BI2 l**^$tLTv» 
50 £o 
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[0 0 7 5] tXUgm LtcXolZ^ ±E*#«U <fc tl 

[0 0 7 6] £l±*»fl*itJMIUIKfv»T*»ttUR 

ii^f&t 5 * * o 0 U x If, 1 OWOKZ. 

M3 7 OfiMK> 9 > -TKIt* /<- 6 7 <0«*<H±±B 70 

*»«i:fLfct«)«>t, «^o%^ffifflBrtg-e*^o 

*it*|S0O»rm^R**^^i J: -5 I:ISLT 
*>J:v>o iKSUfttflfli, 9>-7*JR*t#/<-6 7 

LTHjfiLT t J: v» 0 ifc, 08<D^j5fe0i(-:fc^T, £ 
176 l±^C*-C*o7t7&*, ^jffl 7 6 KSSHjff?:*'** 20 

[0 0 7 7] 

[0ffi<o«#&!&|ii] 

[n i ] *»wo-«tt«o«*iE^ii««)/<y * 9 40 

[0 2 ] *ftWO-3ttfc«0«***3t«0/<y * 9 * 
[03] *l&WO-HifeW<0«[^^ll<0M'y *9>f 

[0 4] *3&WO-*te0jO$ B 1^2£1I<O/x*y *9^f 
Hcisv»-c, **«p (IKK) o»®^t>ojgJit, Ikit so 



7-3 1 8 9 3 4 
[0 5] |B|-o/BW^coH#«KKSr««uafeT, 

[0 6] B-offl«f*OHf«KK**«U*iar, 

BfM0t?*4c 
[0 7] n-W««f*OHf«KH«:»«^»*iT, 

[0 8] *»W<0— *Jk«Ojj[Ji*^iSEllO/t-y^9>f 
H~*sv»-C, m7t«<7)«HO^?B(cj; V), Hi 
#t L fcft&mit L T v^^«-^55»»fW0T** * o 

[0 9 ] *»lJI<D-**«Oift*itm*«0/< y ? 9 ^ 

BfM0-C*So 

[0io] *»wo-*ifc«o**aE^*«o/<y * 9 
-f b<7)Mtl0-e*^o 

[0ii] *m<o-**w<o«fitfti«o/«7 

[012] *»W***fliflr*BfcJ|L*fcT h '7 i'X^ft 
H*^* - 7UO— «o*«MfWH-c* S o 
[013] yy-fh-y TV-fy rr >-<o— #|<o:/n -y ? y^f 

[014] 9 y y h y -fr*V a ><£>— flJ<O£Mft0-e* 

-2) o 

[015] *»W*»afflnr*4;JM|-e h -7 * X*S:<0jg 
[016] atJlJE^If^O-WoKW^ifMiH-C* 

So 

[017] »|O«O*»«^«^-KiJtt*«ftfl^-<0*i 

OH#t^L^:RW0T?*So 
[018] ffiai^^oigi 5 0Wt^ov»rcon> h 

9^h, S«7tfe-^A«!fftt«r^-t-^9 7T-abSo 
[019] *fefcMO«0*M«5**?-UU»**tt*3- 

[02 0] ^, r <7>m*)J:*W.W1rZtctt><Dm 

[02 1] «Uia^*f-0±««feR*0-««>-«» 

1 -**«I5> 3 6 -Sbfc^ 3 7 -a»^*, 6 5 -«tfc 
v-h, 6 6-S*Tv- h, 6 7-9>7'Slt*/^-, 
7 6-2gjH, 7 7-3*Ar-yvi, 78-g:#W, 79 
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